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(54) METHOD AND DEVICE FOR CONNECTING OPTICAL FIBER 
(57)Abstract: 

PROBLEM TO BE SOLVED: To connect first and 
second optical fibers respectively composed of differe 
glass materials through fusion splicing by softening o 
melting the connection end section of the first fiber by 
heating. 

SOLUTION: The optical axes of a first optical fiber (non- 
quartz optical fiber) 1 and a second optical fiber (quartz 
optical fiber) 2 are aligned so as to be coincident on a 
connection end face. As the non-quartz optical fiber, 
there are tellurite glass optical fiber and Zr fluoride glass 
fiber or the like. Discharging occurs between electrodes 
4 for arc discharge, the optical fiber 2 is made closer to 
the tellurite glass optical fiber 1 during discharging and a 
distance between terminal parts is turned to '0'. Only the 

terminal part of the optical fiber 1 can be made molten by heating due to arc discharging and 
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this end face is connected in contact with the end face of the optical fiber 2. As a method for 
heating the terminal part of the optical fiber, a heating method due to laser beam incidence or 
high frequency induction in addition to the arc discharge is used. 
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(54) [3»liO«»] ^^yf/troifeatJWfeftStncSaBi^lB 



(CT) [g*!;] 




(2) 

1 

J)l.2*c^7T-fA^«i^1-5:^tfcV^T. BirE# 

*<03K7 r ^ v'<<oSS^SggS^«0 0 *>iJ'^^ < t tlulBIS 1 
07 r >f v^'^0fiS^Sg^5t»■^JIl#fe■tS^ t OIS 1 «7 

r^^N'Sril««i^ta^fc^«fSi:1-|.3t7r>fA<7)« 10 

mm. 

[is*«2] Birieig2<o7r^^N'<o«^iisa54i-3&««:-ffc 
mmh i i: ^i^at-^si^a i t:ia©^7 r >f a- 
[S^3i frM)t7r>f>'<<^)g^3iga5ii-c7)miajs 

1 i^{d2fci^£03l£7r>f 

[it«Jl4] l5^reM*3K7r^A3&Sx;P5>f 20 
7 >y'fk!B!l;<f^X7T-f A\ ;i5f;i.ay-^>f h';5r7:^7T>f 

h mm. \t-t^'=,<n\ ^-rhipfc^<7)3K7 r ^ a'c7)«s 

[ft^WS] |o£|^l«7r>fA<D3ettfcJ:t/m£® 
2<7)7T>f>'N'<%Ktti&i^W<7)a(«H;:itLT, -eix 

^f^mm<m^^m<rmmm:m-hmn^ei <n 30 

^lC07r-^v^-c03TJg^»f*^•nl . IB2«7 
[Rl 1 (sin (9i ) / (sin 61 ) =n2 /ni 

<r>^yr^^<mmm, 

imm] mmtyr^^«7y!m&mff)mj^T 
imm] wmtyr^^«D!m^mff)iii^ti'v 4o 

^«[SI^M»t:J: -yXti^tih^h m^h-fmsm 
[It^ 1 0 1 B>fia3t7 T >f >'<<^^ig^S!5^«0jlI»** 

%yr^f<>w^mmi\izwM^tirzm.w<mwii& 50 



!^S¥1 1-2 87 9 22 

2 

J: -oT^rSnS i t ^^at -tSlt^ 1 5 CO 

[as^iii BifEmico7r^AtiiiesB2<o7T 

^f^N'fci^lBSL^a. 3l£7r>fv\'Sga5SrMi-rs|gi7)3t 
7 r -< >''agiI(0^*J 0 ~ 1 0 ;ii mT'J) I. t ^iRfSt t 
1 j&^i^ 1 0 cov^-fiiA»fc:^<:^7 r^f"^ 

mm. 

[it^i2] mmyr^j^msio^tpOTht 

7t7 T^^^miz 1 0 giaTOiiPL#»tJlI«^3K 
yr^ f^mJjmzMx.lc:ti:WSkhti>m^l 1 
t:iSa<7)3t7 r ^ J ^(TtW^m. 
[fS^lB] immi<^yr^^<tm£^2<^yr 

d i^iJ^5r< 1 1,® 1 <^7 T >f A'oSi^Sga^^ JBSLo 

S>Ii:^#afc-rSil*:«l*>^ 1 2<7)V^-riTj!i»t:^ 
co3K7r>fA'<oSE^Jr&. 

[it*«14] ir^lc07r'fv^fciiie®2c07T 
>f A*fcc7)ifi^<^SH*«. 7t7r>fVN'03lfiWlt?&-^T;<r 

mtiizk i:mLt: -r sii^ 1 1 3 ov^-m*» 
[if*3ai5] ^}Fmmiyr^^<Tih^mi(oyr 

'fvN'tlll <07 r /N'tM^rl-Xf 7XA>^>^:S®2<07 

1 07 r ^ A't II 2 CO 7 r >f >'N' 1 0^*««i^iS-C- 
a^i. J; d tdSK-rs^Sfc . liTEII 1 <07 T ^ J; 
t;i5EII2 C07 r >f A'cT) 0 ^^J'-^ < k 1 <07 r >f 
cO«^J|glS54J-S:M6-t4#a. k S:ftfi!rt4 .1 k 
k-f?.3t7r>fA£7)ft^a. 
[i«^l 6] tmm^i^Wfi. mi<07r^A' 
c03Kl«iki[|| 1 c7)7 r ^ f^msmirmWDibi^ts 
^fflk, lg2c/)7r>f>'^c7)3l£ttkg[®2<07T>f^'?c0if 
i^jBcoSEWk Srit WiSk idiz.mi 
W7 T-f A'5:il^S® 1C07 r ^ A*/U^^-km2co 
7 r ^ A'S: HS^«.II 2 <7)7 r ^ J^Tf^tiy- 2: HlfeS-fr 
5 HBBDSISfc ilW 2C07 r A'*;W^^-2rH»5£W 
t^f^S-fr&i^ffiffii^rWt. A^lll<07r>fA' 
<0«MS|giakm2c?)7 r^>''<<OSi^Biik SrTOt-rS 
y::a6tv^-rix*H7)3t7 r VN'tJ* LT3K7 r >''agHco 

[11^ 1 7 ] m;yx3?A#g*^ ;<fXco#AP2: 
titTi^T. mi^l(Dyr^^<}3ilf^2<r>yr^f^ 

<r>mfmm^tlhSi^^:m.mm^z»-yrzib^zm 
^mi5t fz^± 1 6 izm&<r>^y r A ^^(ryim^m.. 

\mm 18] %y r^fW^mi^. § hi,z%y r 
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>'^'i:53l^7r>^>^'i:<^i^<^M^:SXr7Xt^^*> 10 [0004] 

[0002] ify:^miPh^j:&^yr^^^i:mmzX ^imth:^ 

X. I n^y -f^^HvX^ iiiV^y^^ Yi^yxiim [0005] 

\^ii.%yr^)m. nrtp rA^y^ms:fh^t\,z wmimm-hft^hmm ^m^yyAf^<m 

■b-'O^TMiVimsW.fd^^M^ >fA'T•^)l.2*<^7r>f^^'2r»^l.^^ffi•C*^T. 

;'y5X-C{iJia'C^5rVU . 5 5/im=^-CO/S^«{Ji«i ^reil^7r-f>'N'T&SmiO7r>fAc03Killklgl 
2:^8gk-tSC:i:3&%<c>fLTV^S. $^>fc:, x/V-^-f h 20 i07r-f>'N'kM^r&;<f5;^*»'?>'5rl.m2<^7T'fA«03K 

;y7X^JJ:tX;{r;^3ir-r^>f K;y7X«-eo^#V^3i}:c7) «k*^3glfC-Sc-rSJ:atiiS3nyt:«ST\ 2 

^Maj^SdSKJ: O^SBtX^ •y^'Srk'cottfii: LTWm ifomy t A >'WSmmt<r>o'h'y^£< thmiff)y 

i^ms SiiTis 0 . «;^a«T^>'^ Xlijewtx^f r f^t^^m^rtrnti ^ 1 1 i Dm 07 r ^ 

[ooo3i±ia3t7r^A^jiitHa5„°„tL-cffiffl-r [0006] zzx\ %2(7myrA>^<m^^w 

hfdi>\z\i. ^<r>%yr^)^^^m^xhh-mmt m.t.ti\im^'^ivt:\•^£\^)mx2^i?^y^7^^<'^ 

^«i^-ri.*ffit'{±. v«7'n.y^»i>su{i7x;i'-;i' [0007] ±-tt. ±yy M^(r>W^mt<r>imi^ 

fc:7T^A's-agL, ^(mmmmu^mm^w^^ 30 i4^re3i^3e7r>fvN'$ffiji!t-f4;ir5xc7)a^>st,fiv^ 

\^t^^99mxmm^mi^h-ym.imhhx\^ [ 0 0 0 s ] K^^mdtyrMWivyA y-» 

±Eovat7'o«y:7^7x7W-;W^ffiffl-rs«i^ yxyrA)<^.'Lr^y^'miSyxyrAf<>. I 

ffitli, v«7'o>y^^7x;P-;Kc:7r>f A'SrH^ 7>y'ft;!H!i;{f7X7r-<>''?, ;<r;l'rjy-^^ Y^vxyrA 

hiM\zi!\x.^<riyrA>m^mkmm-h:m.i^-& )<>i!>t>iihm^tmiiih\W)^hti:h^'tm%h. 

mzt£h. ^Wfuv^^y :ii)V-)V^^'mhim. [0009] t.f^. y^\(ryyrM^mmmf^2<ry 

^^mwm\. 7 r >f Kim<rmmm'eijfWj:h 7 r Af'^m^km^mtrmwmzn lt . -enm 

^.yyA A-ffi^JigiBcogfSt J: •) 7 r /N'coJSffijEi-fb P=Sr5flJS-C«^$*. iro% \<r>yrA ^'co^lSttcoS 
0#c7)SHt^ri.. ::«?5iti63i^«0Vai7'n y^'^7x |gl<7)7r>f>'^'<03TS*f^$^nl . m2c07r>f 

dBT, s^rkCtf'bo#s-^<ifc*qajf,ti.t:v> [ooio] 

I. ttz. mm'^mmytmm^rmmttiTJU X mi] (sin ei > / (sin ^2 > =02 /m 

mm&&m<-th'mm & . ^m^m-thmm ^hzt ifix%^ s , 

x'li. zff)n\>^mm^izx *)ismm<^>^i}'mz [ 0 0 1 1 ] ^^v:. 3K7 t >f ^mw^mmiifir- 

-fS. ^'i>t. 7r^Ac7)3T. ^»5.yH<^)SJf$||{j [0012] i^o. 3K7T>f A«i^jggi5^^<7)ji#J&«V- 
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[0001] 
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[ 0 0 1 3 ] i i-C. \^~'fitmifimSt:^X\^-^i^ 

[ 0 0 1 4 ] ^^!. 7t7 r ^ j^w^^mummm 

[00 1 5] ^yr^j^lSH^m^coiim'^y 

izX^X^^tlh^tifiX^l. 
[00 16] tti^ mi07r'f Ai:|g207r>f At 

3t7T>f^'<SiSBIOffi«*«0~10)umTS>I.C:fc!&«T# 10 

I. 

[0 0 17] ^yr^f'^mmti^oxh^^ 

at^r^fA'Sgiati 0gOT<0«iLWtJP«*3t7 
r >f >'N*«0tt:frl6]fc:JP;t. Sit ifiX'^ S . 
[00 18] tJt. l^l<?)7T>fAfc^2«07r^v\-i: 

[00 19] a/vT. |gl«07r>fAi:ll2<07r-fAi: 20 

«.i!^^< fc t> 1 oc7)tt«3&»ii>^:l.atHK<J: oTflSI Sit 

[0020] *I6BB<03K7 r ^ 

^N'fc ^^rSXf 7X*-/i>^rSm 2 (7)7 r >f A t 
ilffiX-fcoT, ;i5fX#A^Sfc. Ill<7)7r>f At^2 
07 r >f 03fe!tt3{pfif^lBT-Srr & J; d tp^-t 

lll<07r^vs't3j:t^|g2<07r>fA(oa*> 30 
'j^^<ti>t^i<^yr-(^<(r)W^^^i:imth^ 

[0021] iCT. m:s>th^m. mi(r>yr^)^ 
(rmkhrn 1 i07 r^f-^i^mcrmmmh Sr^tf^ 

nfc. m2cO7r-f''N'<7)3l0Mi:ll2O7r^>'V)«^ 
BB«^il«fc S:#ty¥H t A^-Stt* J: -5 fc, ® 1 07 
r ^ A ja^SH 1 C07 r ^ A*/i'^-fcm2 C07 r 
SIS 2<07 r ^ >'N'^-;l'^-?:liI«6S€l>llI 
«glS«fcJ:t/itlB 2i07 r ^ ^^'*;^:^^-^HijC7EWCT 

^mtvii2ff)yr>{f^(mm^t s-wt^-rsitto 
fcv^-f<i*vo3fe7 T ^ f^\.zn LX±y T >f f<^m<r)^- 

[0 0 2 2] ::i-C. :VmX^W)K ifxmXQi 
<Sx.rv^T. lllO7r^>^fc<l;t^m2c07r^>'N*Oiig 

[ 0 0 2 3 ] . :^m<^y r ^ J<W^mii. $ 
foC3t7r-<A^a^-S7r^A';};;l.;J^-C0iJ'-:5r<fc 50 
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h lr>iz^yr^^^z^x.(,ti?>imi:tkai^h^ib(r> 
[0024] 

[^iO|lifec7»gSI] *l|BBTJi. 2*<7«t7T>fA' 
(||l<07r^''>\ S2<07r>f A') <7>3K|iJi8©t^ 

^bS-frT2*<0*7r'f ASrSS^-ri.. ^PE3S^7t 
^A'^IBl<^7r>(A. :B3li^7T>f^N'&5g2W7T 

^A'ttSfc. »107T>f^<fcll2i^7r>fA<7«|£M| 

^:<i:t>mi«07r>f>'^ (^re3£^7r-f A) cOffilSI 

[00 2 51 ZZX. grei^3t7r-f^'v'fcLT{i, r 
ViJvX^yr^J^. Zr^yv'^^yy^yr 
Inife7«y'(b1!jXr7X3K7r>fv\\ fjiV^Y^A 

V/fyxyr^y^miprnf^tii. ^riJ. iii^.(7)7r 

^A'JiEr, Pr. Tm, Ho, Yb. Tb. Nd, E 

umil^ma^tLX\^XiiX\>\ 

[ 0 0 2 6 ] ^ra^3t7 r ^ Afc J:tf53l^3t7 T >f 

imm(^^mi)^h^j:hi!fyxxm&^iix\i^xi> 

mklxmmi-liz.it)(fyxmm-l>^n(r>ohify 
10 0 271 ytyr^^^^s^mmimbtxti. r- 

3li^3t7 r ^ ^N'S-^-r Siai»;R<7)p-if t < 
fflv^j^n, 0<xJfMg;<rxv— Yb7r>fv?v-if 

mamft^tih, ^mmmimizti\,^xii. 

>f;l^^7r'fAfif^^aH{cSSLTfflv^Sri:3!p-r- 

[0028] *i%Hflfci3V^-C. JPSft-rSlg<02*<^7 
r>fAi7)«i^JgiacoffiffiJi. 0~2 0)um-CJ>Sit*»' 

mi<. ^t^izo^ioumxhtztiimizmL 

\,\ ^fc'L. 22|K(7)3K7T^A'(^)«]^EI<^ffi(i*50;u 
mT**J©^t{±. 2*<03K7r>f>'«0~10g<^ 

to(tiniS^ 7 r ^ ^<'<nm\pHztal hzk mt L 

fC?'l.*>\ 3l£7r-fv\'<0«i^lil!4i-^]()iSkLo-:>*>|, 

[0 02 9] *l6BBtfcV^T. 2*<^7r-fA-<o«S^ 
{iX^;K0ai"J^Sf^-n8fiiKfc Sit miznt L 

[ 0 0 3 0 ] ^ffil?^3t7 r >f ^^'i:^53l^7 r >f 



(5) 
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^(fmcommi^&thi^m^hi. mi (a) tc^ 

tmt'ii. jt^-rS2*«07r-f>'N'orJ7<oajf¥<Oll 

r>fVN' (3TJSJf^2. 1 ) i:rjrg*f*3&»'/h§vvB 

S«i»MJil 6 d Bi:^r&. 01(b) tc^ti 10 
a fcSfi^*® 1 0 4 ^3K«it:j^ LTMtf) t-rixtf . SS^ 

^N'^vosje^am-rs. fc^^**. hi (c) tc^ 

(sin 6i ) / (sin 6i ) =n2 



* 1 0 4<oaiiSfttMLTX:t^;l/«^l|iS:g|:^; 

«LTa^*ffl^AltLfc3tl 0 Hi. SlffL:^!^i3fe 
1 0 2 i}^^%y r >f ^N'co3l£tt^rifiifc^ L . *oS 

[0031im{f. freil^7r>fA(|gi07r 
VN') <03K«l*«3t7r>fv<<0«i^ffl<7)Sit«l (lar rs 

TtJ *) . m 1 <07 r ^ f<><7ymfr>mm^zm-hmn 
mei tt^2(oyr^j^(omsfomwnnzm'im^n 



[00321 

/ni 



(1) 



[0 0 3 31 Jtt'L. mS!iiz\myrAf^<r)^T<nim& 

'mmzmt^1X^<r)X. (sin ^1 > / (sin di ) 

tti. (sin e\ ) / (sin (92 ) iOffl{±n2 /ni CO 
±10%(7)|giartT*)tUfJ:V\ fcfc'L. •eo«tt±2 

[00341 *l|BBtfcV^T«i, ;«yx^A#ai: . 2* 
<03t7r^A<0«]^^||l<07T>f>'N'C03!£ttfcm2O7 30 
r ^ >'<<03fciWl*«i^1iS-e-St1-S J: 3 tKi&rs^g 
iJ'^^:<fct)-^r<03K7r^>'^S:aiai5-fS^at 

fzL. miS^mi. --^(D^yr^f«^mitW&tyr 

|g 1 «7 r -f 1 ffi*«03t7 7 ^'N's-H^-rs 

®207r>^^■^*;^:r-^z»5cW^cT^^»$■l^••^.» 40 
wmi^h. ii^'o-'^m.yr^K'(^w^miLm)5 

0D3t7r'fA'iO«i^iiSfc5:WfctSfcy)(c. (<^-fix 

[00351 i3xmKUifihm.Hzi}ximK^ti 
X. ^:^WmTX'2^^f^yr^f<'</)W^^hfi 

h. %^%h.hi!xh\jx\t. mi^a^mmMh 
tih. mx.\f. mm^iihyrAf'^i^y 'vm^yr^ 



[00 361 H2fc:t>^^T. Wi^KOyr^f^i:. 2 
ttlB2<07r^>'N'?:*L. 3 a{imi<07r-Y ASrfiiJ^ 
-^h^\<^yr^f^it^)vy-i. 3b«|l2co7r^A 
S:fiy§^-&ll2c7)7r-fA*;P^^-S:^, mi«07T 
^>'N':*?;W^'-{43K7 r >f A'<O3!£tt*>'02 4><0Z«ifc-a 

-^i,i.o\,zm^^iixii^. zmiiznhx^^ex-n^ 
k^\izmx%mwm^^-^h. ii2<7)7r^A* 

/WrJ^Hi. Xtll. Y«t, ZWiZ^->X^W^mX%h1» 
Wm. ^2ffyyrAf^^r)miiznLX^e' T*-t 
i.o^z'mx^mwm. tiiiVm2(r)y7^f'^ 

^'iSc«ffliOmS?S)'?. 7T^A'SS^Iiig|5r»-^MfeT- 
%hi:o^zm.^tiX\^t. *l6BBttJ<r^Tttr-:7ft 

[00371 ^riJ,7r^ A'«^ai^EJi:6-t{4. « 
[00381 *l|BHco«i^a<i, iJ^5:< fc t>-*«7 

*«ffditv\ *l|BHttjv^T{i. 2*c7)7r-f-'>'<^^ 
a5^)-5r. yrAf'^mim-yX^m.z^ iiyX^ *e» 

[00391 *l|BHo«i^Srat;:J;^Hf. v«^7x/p 



(6) 



[ 0 0 4 0 1 OT. mumizx *)^mimmmm lo 

[00411 (||ISWl)mi<07r>fAtLTEri& 
mnltif-ily^ V^yX^yr^i^ {HyXMiTe 
Ot -ZnO-Na2 3rJgtlf*<i2. 1. t-K 
7^-;l'm{i5jwm. Erm(nilS]St±4 0 00pp 
m. 7r>f A<7)aS{iUVfflJi) IS207r>^^^'k 

X<r)f)VyAV:^yX%yr^>'^. 2«352£07t^>'n* 
3h\m2aiyr^J^i^^)Vy~. 4JlT-^'i!tS 
L)t. 2*<^7r^^N'l, 2co«i^S<o^«*«;l 

^T/ly^ hi^yy^^yr^J<^z^^^X1^m^im^ 
5r 0 k Lit. r-:?lft«t i SUffl^Tr/P^-^ 7X 

maty r ^ f^ff)^\izmi^^xm. Ltz . 

[00421 mmSk^ E rmMr)V^^ VHyX^y 
r^^N'<OEr«®lR«05:VU . 3/xmt1BSL!t. 10 

ig|^t*l4¥*^'C0. 0 1 5 dB-CJ>o/^ (JStff*^ 
^t:J:I.Rit«^l^<) . fti^US^?H5i05tll3|-C 
aiSUck::^, S^§iSJi2 5 0MPa-CS>-^^:. 40 
[0 0 4 31 /liTt'Us T;^7^^Xf7;^3t7r'f>^'^0^ 

itJnii^Svitti^T. 0. idBOT<^)SS^a* 

k 1 5 0MPaOgS^llg*«fl^>^Ut, 
7r'f>'W^Ji0~2 0/iin<0^'J>fLtf0. Id 
BOT«i^i*k 1 5 0MPa£OSB^?ii]g-&|gS-t6 
:ibifiX'tt:i!fi. 20Mmii^±t\,^tTfU^^ V:^y 50 
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X^y r 4 f^9^immzts:*)W^<r)mimf 
< ^ •) . -H^^rgf«3SJg&&*#'c>ti-f . 7 T A'ar 

[0 0441 c:iTliari;:Er^»L)tT^i/7>f b 
;<f7X3K7r'fA^fflv^;t*i, ErcoftbOt, Pr. 
Tm, Ho, Yb. Tb, Nd. Eu<:0ia*>l.l'^J±2 
WXhi^tsyy^i'^X'h. tfz^Ltit^iist^s^-^yr 

^ i^x'i^^ifmmbmimwM^xh'^it, ttiz 

tlfe«±a>f :^>i'^^£< b i> 1 mitiStsZ r ^7 -/ 
'(fc!Bj;<^5X3t7r>f^N\ I n^7 •yfl:ft3t7r>f>'N\ * 
/l-ay^^ K3K7r>f>'N*fc:ov^Tt>liac^^^ff-3)t 

[004 51 (mm2)mmiiz}5\,^x.mi<r>y 

r-f A^Z r*7»/-fb!tj!i;{r7X7K7r^A'fc:^ti.fcJJW 

umm 1 k i^«<^:firftT'53s^3t7 T-fj^bmmL 

fz. titzL. m^'tiz r^y ^yimi:ff^x^yr^ 

{i, ZrF* -BaF2 -LaFa -YFa -A 1 Fa 
-LiF-NaF^TJ>0, 3TO)SJf**±l. 55, 
t-h'7-f-;l/Hg4juin, UVe^liSrSSLfct^OT 
ffi^g|5^effl«»IIMk LTSaS^ (*i^S^- 

7 0t:) ^fflv^fc. 

[0 04 61^^1*2:1. SumX-m^Ltib^b 
0. 0 3dBT*>0, iS^!m{il2 0MPaT*-o 
fc. 

[00471 ^riS, ffi^llrtcollfflM^*^^ #tf# 
fcLfckC:^. y^imyr^^^t^ifi 
^MLCOtiibmL. m^sW^imrt&ZbipX't 

[00481 (mm3)mmnzt5\>^x.mi<r>y 
anttMi bmrncoumx^Gm^yr^j^brnmL 

t:. titzL. fflV^ytl ni^7>y'fl:!|IS7r-fA(i, I nF 
3 -GaFs -LaF3 -ZnFj -PbFj -BaF 
2 -SrF2 -YF3 -NaF^TfcOs 3r<7)gJr* 
til. 65. t-F7-f-/H<g4. 5/im, UVfflBg 

[00491 S^*i&l. S/tm-CfflStfvTkC:^ 

0. O35dB-e2fe0, «l^ligEJil40MPaTS>-5 

^b-thzbizx'om^smmmx'ttz. 
[00501 (mM4)mmnzi5\>^x.mi<7)y 

r^J^iA s - SJk/fjVa'yi-^ F;<f7X7 r >'>'tft 

1. ^WI44llife«»l 1 k l^««^rST5ll^7 T >f ^N'k 

fig^Lfc. tfe't, m^^t:zirmtfimi2. 4, 

K 7 -/l^ K@3 // m . U Vffllg^ »g Lfz ii<DX'h 

[00511 gS^8ifeS-l. 3//mtil£L;'t:k^^ 
0. 03 5dB-C*>0, fi§^ISJ±14 0MPat:'J>o 
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[0052] {mm5) mmi tmmi^. m<oy ^y ym^y^^yr^^^axr/in^y yitmy 

m^b^£hi.oi,ztiyYLtz^.w^izm^Lti.^ [00581 {mme)mmi)imt!iz.m<r>yr 

3te«lt*fLTSa^:li (XYTiB) X"rA^y^ h/fyX J^tLX^mdtyr^f'^m^K 02tc^-r3l£7r>f 

3t7r>fA*>^>X«L^7iapSi>5!)*i<IS^-tSfiS Ags^|g^fflv^T3t7T>f ^'wSi^^ffo^. 
tSSLJt. -eoa. 53l*3fe7T^>'N'5:^<03Kffil (Z 10 >f h;<f7:^3K7r'( A'iOJgfflSr-eoSlMfcptWO^r-r 

«) 531^^7 r^fA^T/l'^^ b ^IS*^5. 5- t^hXdiz/}yhL. ^m.yr-( 

ij'yx^y r -i vN'Jcfiftt^^ *7ta. $ ^> 1 5 g<7)jna3&« yN'tosgiBS: 7 . 5 • fc i 3 1;* •/ h Lfc. 

t^^htv^e^%y r ^ f^iT)Vy^ ymy^^y r ffMcoymirmA 02 uii? 1 co7 r 

7r>fAfi^fe:^-ri,J:3fcSSt/c57-Srffl r>f>'N'fcLT(^)53l*3K7r-f a'^^. Ztlt,t:^y 

fcJ: Or^P^-f b;y7X3fe7r>f A'<Offia!*«^t. t r>f^'«*;P^-3 ai3XX/m2<7)yr^^<t^fVf-3 b 

-rJ'-tTV^SMASjBJfcStLSii. xyP7>f tz^ti-^tim&Lti. 3K7r>f A'Smt^Hh^fK^ 

h;y5;^*7T>fAj&5^L^v^J:3. li«f t^x §t;tCCD;*^7t1iSl.-:>o. mi<r>yr^m^)V 
f[^y^Vi}yX%yr^f'^^lnm^\tmLit, ^<n^ 20 :S^-5r^EP6<0j: 3l:llH6$-«i:T^ffi3S^7r'f a'O 

f^tri ^^)Vy^ Yi}yx%yr^f^9mi^^-tt ^fcSiK«iki&-iftr¥B*«YZTOi: Wfc^rS i 3 

C:fc^r<370^$-ff*)-fSfi^S<rfc3&''T^3t. tlLfco i):V^T\ 53im3K7r^A'<7>3t«fcailWi:Sr 

[00 53] ^<OJ:aCtT#^>*ifc«^<OBS^S* ^tf¥ffl*>'>l<WiBfc¥fifc=5:* i^fc. ||2c07t^ 

«0. 01dB-C*0. S»^:S^*Jiai-Sit*«-C AT^yP^^-Sr^ffle • (TiXo^zmk^'^it, ^tttJ:*) 

*IIStl«<o:i^a{4. HifePllO^atJt^T. M yr^f^m<nii&m<m^h^iM^\iZ^£i>. 

^myf-JVy^ ViJy7(^^yrAf^^ff>^liZi.tit [0059] ^coa. 7T>f>'^«^*«5jumT-?-C0 

HitM 1 <^*ftt3it'^T . W^^zmm-th 7 r >f . A*o^BIS*7 r ^ f^i:^(r)^m<n^>t-i mm^'t- 

^mm-mmfimm^\z±^^jmt^H-th. l/^a* hLxz^^mmmk^^h (mi) . ^ati. 7 

oT. 7r>f^^Bii*;&-y7"'fV^t^^7r>fA'JSiB 30 r-f>''?«i^a5 (T-^'a«fflmfii4, 40<O(f*a5) i& 

S:er2L-C¥}tS2-«gL-C*»'^.7r^A'«?^!&tT-3 +'tfrsn^±i&^»^flE^, m2<7)7r>f A'^/l^r 

^i:*5a*U\ -3b<0Ii|«E«lltJ:^T^:$#ll.. fcit'L. 7t^A 

[0054] ^^liHJItitJv^T i>T;W7^ hXf7X7t7 Jgg|5iOiii-&t>*{±, ccd;<^^^ J; 0#tBmifffi*» 

fcJ:->TiS^A«^TSgTJ)0, t;1-7^ b;y7X<o?RfflS [0060] $^>fc7r>f>'«ia2rises-fr. =^1^ 

JSKLhtMl-rSCfcCJ: OSff=5rifi^5SlS2rll«>-fc 3t7r>f A'^fflfflt¥tf=5riSrtT'll2<07r>f ^Wi?^ 

*s-C^5. -3b?rXili. Ytt. Zi!rtri«dt¥1^lft$-ti:-C5t7r 

[ 0 0 5 5 ] 7 r v'OSSfflfclnii. tottJnfiJl 0~ >f A'coS^ffiffl-C^tWis-artS J: ^ t=:P^ t/::. Jt^f 

4 0gge^"C^|g-CJ)o/v:*'\ 10gjyJ:tOlrafi-?tt ^:<?Dia;S^4:51S^3l£7r-f AjB!A»^>AatU.:S[:S 
7T^A'<^j#tta^ffl<0ftJSt:J:-5T. 7r-f AO 40 1 . 2um<o^ikiV-iF%iiT)Vy^V:ffyxyr^ 

[0056] mico7T-fA5-, zrife7>Hi:!|*i>{f7x [ 0 0 6 1 ] -eogi. y r ^ f^n±i^ (>^^^-t 

3t7r^A, I n^7-y'fl:!|?!i;y^x3t7r>fA, m.^'^ti^. «S4 J: Or-^ftBLr7 r>f^'^ 

H;y7X3K7r^ A'tfttTtl^«co«^tti& i^tBSTDnSfcL, HI «07r'f>'N'*;l'^-3 afcri^tt'o 

[0057] ttz. yy A f<~^mm:)5m:. T-^ If Lot-ttmS^A-JfCfiS^L^. tztiL. mm^iz\ii} 
fc'L. 7r^A/\coU— fAI*to<,^TI4, llte«^l<0 50 [0 06 2] fiB^j^SifeJiO. 0 1 dBOT-C*-? 
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13 

( 6 0 d B ) WF-Qh-ytz. -ftchh. ^Wnifi^(r)i. 

[0 0 63] ^rt3^*^«f|fcRaitLT. Zr^7 yfl: 

i])Vayi^^Yi3yX±yrAf^\Z'0\^X%>fi^ff) 10 
WkT. A>o6 0 d B]iKT<r>mmM.t:^i,Wm: 

[0064] mtmi)mm(>\,zii\^x.^yr^ 

VN'ffifflSS^OjfflS^^SSi^^ r ^ AA>ii>Alt L/C Y b 
7r^^N'l^-1ftcJ:&lliBat:^t;tfcl':W{±lliSCHl6 fcH 

\,z%y r A )^^W&\,ti^. %yyA f^^^n^i i n. 

mfcL, 5iSfii*»<^,iwiov— r^K^AitL^. 

[0 0 6 5] «i^JS^iO. OldBTfcO. RltJ^ 

[0066] (mm8)^l(r>yr^f<.tLXii)V^ 
^^^Yiiyy^^yr^/^^mw ^(nmibyr^^^ 

imtmm&mmzx'o^ntz, ^\Mmmm 

mim'^r^ t LTM o U y^^ yrA f^^^l^fm 
fc]RO«<J:oK^U. ^m^\za^)Vi:WmL 

W^m^miL. yr^f^zMttzmmtpiitV^yi- 
^ Y^yrAf'^ffyfmszi.'O^^Lm-ms^xwmr) 
6PJnSrf?±L/t:. ^^3l^7T>f>'^'S:0. \u 40 

ifim^G^dty r A ^'^Wimz^^^. 

[ooei\immiMO. OldBtlT-C*"). 
nyi-^Ymxyr^iMii^h. tiiwsmdtyr 

xh^eodBvxrxh^tz. ^rij, mmmmmm 

t, I^^Ofi^^HS-r & iJ^X'^ tz. 
[0068] tt:. mff>yrAf^tLXi))V^f't-^ 
Y^yr^f'^h^iZy-A^yA V:ffyX±yr^f<. 
Zr^ky y'^iiy7.%yyA)<.^\ii^i}=yX%yr 50 
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[0 069] Kwm9)mmf>twmz\.x.y-iv 

yA Ymx^yrAf^i^XfrnrntyyAf^^m, 

yrAy^(Dmmsinzm9mmM<7)j^^^i^mmi:m^ 
t. icmi^vyyri:m\''^xw{t^^x. ^yr^^^ 

mmnz2ooumm(DJ:^^i^mmmmfS,Lt:. z 

mtl. ?|o3i')3feS*«210MPa*Tlin±L^. 
10 07 O^i mi(7)y tA ^^tLXZ r^y 'yim:ffy 
X^yr^f^. I n^7 y'(fc!ftj!r5X3t7r>f A\ 

A\,z-o\. ^x . ^t^m^iziMt i^««ox;K^ i^mm 

im^ttztz^. ZMizMLXii^x. mizy-y 
^fc!Bj;>y5X3t7r>f/N'^fflv^fcJ©^«. :^+c7)*^t 

*^t§/c. tf::. mmsntzm^timmimmm. 

Jan. i^v^-ymm'^^<r)m(r>\i^-rtim^m\'^ 
xh. mmu<^ymi0:hmzm-izm-mm<7ymki: 

[0071] {mmio)ms&m9bm(omm 
^ti. titzL. w^i^yrA^'^m^mc^mtm 

-com^i^L. *»o. ^crifmmiyrA^mJ:'0:k 
^ V^;er7X'S23|s:tc:|g 1 «7 r-f Afc il^lg 2C07 r ^ 

«aiJ-C@« L^j:i!)^'otiifyX'g(r,m<0^m^:^mX' 

1007 2} micoy TA^<>tLXT)Vy-f Y/fy:^^ 
yrA ^N'l^ftb 0 ^zm<mm3i 7 r >f ^n'^ fflUT«f^ 

[0 0 73] smi^ao^!;^7X'ffcofti5 0fc. -t7 

mki^hZtt^Xttz. 

[0074] wm9xwkLt:mmLmk:immff) 

[0075] 

[^co^*] mmL<m^Li^io\,z. *^t:J: 
7r^AcoM«if^S:|^-t2.^fc*«-CI=l., 

[0Bii<OjS*=5rittBB] 



1 5 

[011 ( a ) ii^yr>f^^immipmibmm.t^j: 
[02] ^m(^mi^m<ovsbtmx'h t . 
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[?5rt<0i»aBl 

1 lll«7)7T-fA' 

2 ^2C7)7T^'''? 

3 a ||lc7)7r>fA*;l,;5^- 
3 b m2c07r^A*;l^y- 

101 ASt^t 

102 SiftJK 



[04l*l|HB<^7T^A'^^a<OSiJO-!B«Sr^-t« 10 103 S»S03t 



104 mm-m 
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